Waterborne Zn influenced Zn uptake and lipid metabolism in two intestinal regions of juvenile goby Synechogobius hasta.
The present study explored the influence of Zn addition in the water on Zn transport and lipid metabolism of two intestinal regions in goby Synechogobius hasta. Zn contents in water were 0.004 (control), 0.181 and 0.361mg Zn L-1, respectively. The experiment lasted for 28 days. TG and Zn contents, mRNA contents of genes of Zn transport and lipid metabolism, and enzyme activity from anterior and mid-intestine tissues were analyzed. In anterior intestine, Zn addition in the water increased Zn contents, and mRNA concentrations of ZIP4, ZIP5, ATGL, PPARα, ZNF202 and KLF7, decreased TG contents, 6PGD and G6PD activities, and mRNA contents of 6PGD, G6PD, FAS, PPARγ, ICDH and KLF4. In mid-intestine tissue, the highest Zn and TG contents were observed for 0.18mg Zn/l group, in parallel with the highest expressions of ZnT1, ZIP4, ZIP5, 6PGD, FAS, ICDH, PPARγ, PPARα, ZNF202, KLF4 and KLF7, and with the highest FAS, 6PGD and G6PD activities. Thus, in the anterior intestine, Zn addition increased lipolysis and decreased lipogenesis, and accordingly reduced TG content. However, the highest mid-intestinal TG content in 0.18mg Zn/l group was due to the up-regulated lipogenesis. Although lipolysis was also increased, the incremental lipid synthesis was enough to compensate for lipid degradation, which led TG accumulation. Our results, for the first time, show an anterior/mid functional regionalization of the intestine in lipid metabolism and Zn transport of S. hasta following Zn exposure.